Maladaptive responses to stress and the associated hypersecretion of glucocorticoids cause psychopathologies ranging from hyperemotional states and mood dysfunction to cognitive impairments. Research in both humans and animal models has begun to identify morphological correlates of these functional changes. These include dendritic and synaptic reorganization, glial remodeling, and altered cell fate in cortical and subcortical structures. The emerging view is that stress induces a 'disconnection syndrome' whereby the transmission and integration of information that are critical for orchestrating appropriate physiological and behavioral responses are perturbed. High-resolution spatiotemporal mapping of the complete neural circuitry and identification of the cellular processes impacted by stress will help to advance discovery of strategies to reduce or reverse the burden of stress-related neuropsychiatric disorders.
Introduction
Hans Selye's so-called general adaptation syndrome embodies the idea that survival depends on an organism's ability to sense and make appropriate physiological and behavioral responses to potentially threatening stimuli of internal and external origin [1] . Whereas glucocorticoids (GCs), secreted by the adrenal glands, play an important role in reinstating homeostasis during and after stress (allostasis) [2] , coordination of the adaptive response depends on the brain [3] . The brain not only perceives (alarm phase) and assigns value to potential threats, but also plans and executes cost-effective defense strategies (resistance phase); the latter includes homeostatic regulation of GC secretion [3] . By contrast, the brain can fall victim to stressors that occur in specific contexts or that exceed a certain intensity and/or duration, leading to exhaustion [2] . When this happens, physiological and behavioral homeostasis deteriorates, rendering the individual vulnerable to the cumulative burden of allostatic load (maladaptive responses) that ultimately triggers somatic and neuropsychiatric disorders [2] . The best examples of the latter are mild to severe cognitive impairment, anxiety and mood disturbances, drug and substance abuse, and eating disorders [4] . After consideration of the impact of stress on the fate (proliferation and survival) and structure and function (synaptic transmission) of neural cells in areas implicated in some of the aforementioned brain disorders, we arrive at the conclusion that stress disrupts normal brain functioning by interrupting connectivity between different brain regions.
Stress regulates neural cell fate
The suggestion that chronic stress disrupts brain structure and function by triggering a vicious cycle that results in unabated secretion of GCs proved to be both stimulating and provocative [5] . GC hypersecretion was ascribed to a loss of corticosteroid receptor-bearing hippocampal neurons [6], resulting in a loss of corticosteroid feedback inhibition. This view was strengthened by subsequent observations that GCs can directly target hippocampal neurons for apoptosis [7] . GCs are also known to increase Ca 2+ influx [8] , thus rendering neurons more vulnerable to excitotoxicity [9, 10] and oxidative stress [11] . Causal links between high GC levels and hippocampal degeneration have also become evident from magnetic resonance imaging (MRI) studies in humans. For example, hippocampal atrophy accompanies two conditions in which GC hypersecretion is a key pathological factor: Cushing's syndrome [12] and recurrent major depression [13] . Notably, cognitive improvements are seen after remedy of the hypercortisolismic state in Cushingoid subjects [14] , and two studies reported trends towards increased hippocampal volumes in depressed patients who received antidepressants over an extended period [15] and in patients who showed reduced GC secretion in response to antidepressant therapy [16] . By contrast, reports that hippocampal cell numbers are not altered after chronic exposure of rats to elevated GC levels [17] have raised questions regarding the functional importance of GC-induced hippocampal cell death.
The discovery that new neurons can be generated throughout life in some brain regions, including the hippocampal dentate gyrus, introduced a new variable into the equation concerning regulation of brain structure and functional integrity by stress. Newly generated neurons not only integrate into the preexisting hippocampal circuitry [18, 19] but also facilitate the formation of new Review
